INTRODUCTION
As clinicians we aim to maintain or improve the health and wellbeing of individuals and communities worldwide. 1 Over many decades, a wealth of scientific literature has made major contributions to achieving this aim. However, healthcare and research agendas are changing internationally. One of the main drivers of change is the recognition that most health research has been conducted on patients but very little has been conducted with patients. In other words patients or the public more widely have traditionally been used as research subjects but have rarely been asked to contribute to its development. This seems a curious state in the twenty-first century since the research has generally been designed to benefit the public. As a call to action, the UK National Institute for Health Research (NIHR) has recently stated '…you can't have high quality research without the involvement of the public' 2 and has set out a five-year plan to encourage greater participation. 3 Some areas, such as mental health, do appear to have stronger evidence for patients and public. 4 In recognition of this increasing call to involve people in research, the aims of this paper are to introduce the concepts of patient and public involvement (PPI) in research and to discuss why this might be valuable, what types of collaboration can work, who should Patient and public involvement (PPI) in research is a rapidly developing initiative across biomedicine. It recognises that in addition to being the subjects of research, patients, the public and other users have an important contribution to make to the development, quality and relevance of research and to be advocates for oral health research. These aspects are under increasing scrutiny in view of the financial squeeze on public funding and the ethical obligation of the research team to carry out the highest quality activity. This paper is an introduction to involving people in research and provides basic guidance on how to get started.
Public engagement describes the myriad ways in which the activity and benefits of higher education and research can be shared with the public. Engagement is by definition a two-way process, involving interaction and listening, with the goal of generating mutual benefit.
The key concept of public engagement is two-way involvement between parties, each learning and gaining from the dialogue. The engagement might explore for instance people's priorities, preferences, concerns, how they do certain tasks/procedures, what issues they see as helping them to act or limiting their ability to do so etc. Debate and discussion can help to develop strategies that draw in and empower all parties or simply help to identify what is achievable. Outside of biomedicine, such an approach is common and might include a consultation on a controversial research area such as developing genetically modified crops. The
• PPI will help you to improve the quality and relevance of research.
• There are many resources available to support you if you are starting out in PPI. 
I N B R I E F

PRACTICE
WHY INVOLVE THE PUBLIC IN RESEARCH?
The chief reasons for involving the public are: to strengthen the voice of the public in research; to improve the quality and credibility of research; and the requirement to involve the public in research by ethics committees and funding organisations. Strengthening the voice of patients and the public in research is partly an issue of democratic principles but also recognition that the public have an important contribution to make in research.
' Although there has been very little PPI in periodontal research, indications that patients have an important voice and perspective for research have been emerging in recent years. In particular, a number of studies have reported on the patient experience of living with periodontitis and the effect of treatment on this impact. What is emerging is an understanding that periodontitis can have profound effects on how people live their lives. Qualitative studies, where detailed interviews allow people to relate their own stories, have been particularly powerful in capturing the effect of periodontitis on self-esteem, ability to socialise, self-blaming, embarrassment and feelings of shame of having the condition, but have also provided positive insights including a recognition by people of the need to move on from the initial diagnosis and for partnering with the dental team for successful treatment. 7, 8 In relation to measuring effects of treatment, a recent trial investigating periodontal plastic surgery to treat gingival recession for aesthetic reasons showed clear differences between aesthetic success outcomes judged by the patients and by specialist periodontists. 9 Although these studies have used the public as research subjects, it is not difficult to recognise the potential contribution that patients can make to improve the research itself from their expertise of what it is like to live with the condition and the experience of treatment. Such a contribution might help to identify for instance relevant outcomes of care, priorities for research development and how to share research findings more effectively with the public. In terms of improvements in quality and credibility arising from PPI in research, the research base is growing and aspects that have benefited from public engagement include improved recruitment rates in clinical studies, clearer and more comprehensible patient information, securing funding for research, designing research protocols and selecting relevant outcomes. 10, 11 Researchers consistently report that they consider their research as benefiting from such an approach. 5 Balancing this, the most common challenges identified for PPI in research are the additional time and funding that are required and an overarching worry of tokenistic engagement. 6, 11 In the UK, research ethics committees use patient involvement in the research development as a part of their assessment, expecting that it would normally be employed. Furthermore, many public funding 
WHO SHOULD WE ENGAGE WITH?
'Publics' is sometimes used as a term to cover all groups outside of the initial research team that might have an interest in the study. Patients with the condition of interest might be the most obvious group to include. Undoubtedly, this target group for healthcare is highly important and is the most frequently included group in public engagement in medicine. However, depending on the topic, other groups might also have an important voice that should be heard including the following:
• People at risk of developing the condition. For instance, in relation to periodontal diseases, any member of the public could develop the condition and have an important contribution to research, especially that aimed at health promotion and disease prevention. Certain groups also have an increased risk of developing periodontitis including those with diabetes and people who use tobacco • Carers who look after others with the condition for instance family members, residential or in-patient carers • Clinicians who provide primary care, for example dentists and dental care professionals 
FINDING AND RECRUITING PEOPLE TO INVOLVE IN RESEARCH
Once the type of people to engage with has been decided, the next step will be to contact and recruit them. We have been surprised how enthusiastic people are to help once contacted.
Depending on who you plan to involve, the following might be relevant to finding people:
• Dental or medical practices through personal approach, poster and leaflets • Community health organisations • Social media • Patient advocacy and involvement groups (Table 2) 
WHERE CAN PPI INTEGRATE INTO ORAL HEALTH RESEARCH?
Most healthcare research is conceived, designed, conducted, analysed, interpreted, reported and disseminated solely by academic researchers although with expertise in many different areas. PPI can help to improve the quality and relevance of these elements by incorporating a wider view of the topic area, for instance the values, preferences and experiences of patients and clinicians who normally receive/provide the care. There are many different approaches to involving publics in research. The main consideration is to be clear about the purpose of the PPI (Fig. 1) . Along with establishing the aim of the PPI, deciding which groups of people to engage with will help to guide towards possible methods for the PPI. For instance, we have used a modified involvement model from the UK National Institute for Health Research (NIHR) to provide guide and structure (Fig. 2) .
We used the above model for consultation relating to a study in the planning stage investigating the effect of periodontal therapy. In particular, the PPI was mapped mainly to the questions outlined in Table 1 . We used three focus groups: Group 1. Patients treated for periodontitis; Group 2. Primary care dentists 3; Group 3. Mixed group of patients treated for periodontitis, dentists and hygienists. Each session commenced by setting ground rules and developed a sense of encouraging participation and respecting differences in views. A brief summary of the research problem and the proposed methods were described followed by a structured discussion that was led by an experienced facilitator. Key themes that emerged from the focus groups were:
• The proposed research questions were considered important health issues • The development of a care-pathway was strongly supported although for different reasons: the patients felt that a carepathway would provide a better picture of treatment and likely outcomes to them whereas dentists emphasised the potential for standardisation of care and the use of the pathway for patient information • A recommendation to include additional stakeholders in the advisory group • The need to explore the relationship between initial expectations of treatment and actual outcomes achieved • Dentists were less comfortable with care being influenced by research using quality of life measures than patients • Patients suggested many additional approaches for sharing/disseminating study results that we had not considered.
Overall, what was initially surprising was that the mixed focus group (patient and dental care professionals together) facilitated rather than limited discussion and creativity. There was shared learning during the session with ideas developing out of the discussion. Furthermore, focus group members reported that their appetite for engaging in research was boosted by participating in the session. In terms of recruiting people to the focus groups, we found that patients and dental professionals were enthusiastic to participate although agreeing a time that was mutually convenient was challenging for the mixed groups.
EVALUATION
Evaluating the PPI activity is an important element of learning from the project. Clearly, achieving the set aims of the PPI will form one element for evaluation. However, it is also helpful to consider the activity more broadly. 13 
The process of involvement
Were you able to recruit the types of publics that you planned, were these appropriate to the research, did they have sufficient support during the involvement, were they clear about the purpose of the group and what was expected from them, did everyone contribute to the activity, did everyone feel they made a contribution to the activity?
The impact of involvement
What will you do differently as a result of the PPI, how have you and the other participants in the PPI changed as a result of the activity, was the activity well designed to achieve its stated aims, what types of experience and expertise have made a useful impact on the activity?
There is a variety of methods to evaluate these issues. In addition to the summary of the results of the PPI activity, a report could also describe the characteristics of who contributed and how much. A brief pre-and post-activity questionnaire to participants can be informative and this could be in a variety of formats including a traditional Word-type document, an online survey or telephone interview depending on the depth of what you want to evaluate. Evaluation is a core part of the PPI but does not need to burdensome to be useful. If fact, if it is easy to complete, it is more likely to be carried out and to yield useful learning.
RESOURCES
There is a wealth of resources available to support PPI activity; key resources and organisations are listed in Table 2 . In addition, many university health faculties now include expertise to support and guide PPI and this is likely to be the best initial starting point. If you are applying for a National Institute for Health Research grant, their research design service, organised into regional centres, may also be able to assist in the design of PPI. In terms of developing a level of knowledge about PPI, the INVOLVE website is a useful starting point as it contains a huge amount of information, guidance and evidence (Table 2 ).
In conclusion, health-related research is changing rapidly to embrace the voice of the public and other users in its design and conduct. There is already a wealth of guidance and support to help researchers develop their skills in PPI. PPI has the potential to improve the quality and relevance of research and is a hugely enjoyable and enthusing activity. Furthermore, engagement with people who do not normally have a voice in research including patients, the public and primary care dental professionals may help to grow communities that will independently advocate for research to improve oral health. Within oral health research, PPI is at an early stage in development and there are many straightforward elements of PPI that researchers can incorporate into their research strategies without incurring significant financial cost. Oral health researchers are also well placed to contribute to the development of PPI within biomedicine more broadly.
